Normal Cell Isolation. Detailed procedures for maintaining heavy synchronous infections of these parasites and for isolating erythrocytes or host-free parasites have been described (6, 7). Giemsa-stained thin blood films were used to determine the extent of parasitemia (expressed as the total number of parasites per 100 erythrocytes) and the development stage of the parasite population. The erythrocytes and cell-free parasites used in these studies were obtained from control ducks, ducks infected with small parasites at the uninucleate trophozoite stage of development (4th day after passage), and ducks infected with larger parasites at the multinucleate schizont stage of infection (5th day after passage). Only blood with heavy infections (90-130%) and with 80-90% of either uninucleate or multinucleate parasites was used.
The avian malaria parasite Plasmodium lophurae, when maintained extracellularly in vitro, requires an exogenous source of coenzyme A (CoA) (1) . This cannot be replaced by l)antothenate or by the intermediates phosphopantothenate and phosphopantothenoylcysteine, but it can be partly replaced by phosphopantetheine and fully by dephospho-CoA (2) . These findings suggested that the parasites lack at least part of the enzymes for the biosynthesis of CoA. In keeping with this idea, was the demonstration that pantothenate kinase (ATP: pantothenate 4'-phosphotransferase, EC 2.7.1.-33), the first enzyme in this biosynthetic pathway, was present in both normal and P. lophurae-infected duck erythrocytes but absent from erythrocyte-free parasite preparations (3) .
We now present evidence that all of the enzymes of CoA biosynthesis are present in host duck erythrocytes and that none can be detected in free parasite preparations. These results indicate that the CoA required by P. lophurae is supplied entirely by host cell metabolism and that these intracellular protozoan parasites lack the enzymes required for the conversion of pantothenic acid to coenzyme A. MATERIALS (5) . Quantitative assays for the phosphate and pantothenate moieties gave expected results.
Cell Isolation. Detailed procedures for maintaining heavy synchronous infections of these parasites and for isolating erythrocytes or host-free parasites have been described (6, 7) . Giemsa-stained thin blood films were used to determine the extent of parasitemia (expressed as the total number of parasites per 100 erythrocytes) and the development stage of the parasite population. The erythrocytes and cell-free parasites used in these studies were obtained from control ducks, ducks infected with small parasites at the uninucleate trophozoite stage of development (4th day after passage), and ducks infected with larger parasites at the multinucleate schizont stage of infection (5th day after passage). Only blood with heavy infections (90-130%) and with 80-90% of either uninucleate or multinucleate parasites was used.
Enzyme Preparation. All operations were carried out at 4°. Washed, packed erythrocytes from control and infected ducks or host-free parasites were susl)ended in four times their packed cell volume of 0.05 M Tris HCl buffer, pH 7.5, and passed through a French pressure cell at 8000 lbs./inch2 (562.4 kg/cm2). Wet-mount slides of homogenized cells were observed with a microscope to estimate the degree of cell breakage. The homogenized cell suspensions were centrifuged at 13,000 X g for 0.5 hr in a Sorvall RC2-B refrigerated centrifuge, and the supernatants from this step were assayed directly for enzyme activity.
Assays. Phosphopantothenoylcysteine synthetase (panto- (12) and for its dihydrofolate reductase (13) and serine hvdroxymethvltransferase (14) . Accordingly, it is highly significant that the specific activities (in relation to hemoglobin content) of all the enzymes of CoA biosynthesis were the same in infected as in uninfected duck erythrocytes. When large parasites were present (in 5-day infections) that had ingested and digested appreciable amounts of host cell cytoplasm (15) (14) .
It must, of course, be recognized that failure to demonstrate an enzymatic activity may result from its inactivation during preparation rather than from its absence in the cell under study. In view, however, of our inability to find in free P. lophurae any of the five enzymes of CoA biosynthesis by any of three methods of lpreparation, in view of the ready demonstration of all of these enzymes in extracts of infected as well as uninfected host erythrocytes, and in views of the CoA requirement of parasites developing extracellularly in vitro (2), we feel confident in concluding that erythrocytic stages of P. lophurae lack the enzymes for CoA biosynithesis.
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